Abstract
Introduction

67
It is well established that sugar intake has a major contributory role in the progression (Cruz et al., 2010) .
93
This study evaluated consumer acceptance of a selection of commercially-available 94 sugar-reduced products from the UK market which were used in the REFORM study 95 (Markey et al., 2013) . These products were compared to regular counterparts and evaluated 96 by a healthy consumer cohort. The objectives of the study were to: (1) investigate consumer 
Materials and methods
101
Food samples and preparation
102
Five matched pairs of commonly consumed foods and drinks were selected to represent replacing all of the added sugar with sucralose (an AS derived from chlorination of sucrose).
116
All products were de-branded prior to serving, under food-safe conditions. Samples 117 were presented to consumers in white paper cups (100 mL) (beans), on white 
Data collection and statistical analysis 172
Sensory analysis data was analyzed using Compusense Five (Compusense Inc.,
173
Ontario, Canada). This software was employed to design questionnaires, present 174 questionnaires to consumers or panelists and for data collection. When a significant product x 175 covariate (gender, age and/or BMI) interaction was identified, hedonic data were analyzed by 176 ANCOVA with product and consumers as fixed effects. Where a significant product x 177 covariate interaction was not present, data were analyzed by ANOVA. Tukey's post hoc tests 178 for multiple comparisons were used to identify where differences existed in the data.
179
Agglomerative hierarchal cluster analysis (AHC) was conducted on consumer liking data and
180
ANOVA for identification of differences in liking between consumer clusters. All analyses of 181 consumer data were carried out in XLStat (AddinSoft, Paris, France).
182
The QDA data were analyzed in SENPAQ (version 3.2; QI Statistics, Reading, UK) 183 using two-way ANOVA, with sample fitted as a fixed effect and assessors as a random effect.
184
Significant differences between samples were assessed by Tukey's post hoc tests. 
Consumer acceptability of regular and reformulated products 228
There were significant effects of product type and consumer on overall liking (both P < 229 0.0001) and on liking of each modality (appearance, flavor and texture) (all P < 0.0001).
230
Mean overall liking scores for the REG and REF beans and cola differed significantly (Table   231 3), with the REG versions being significantly more liked for these two product categories.
232
The mean consumer liking scored for the appearance of the REG cola and chocolate were of the products. Consumer JARs for sweetness intensity were significantly different for beans
245
(P = 0.012), chocolate (P < 0.0001) and cola (P = 0.000) (Fig.1) ; for beans and cola the REG 
249
There were significant effects of both product type and consumer on product replacement 250 ratings, when an adjustment was made for gender (gender used as a covariate in the ANOVA)
251
(P = 0.063 and P = 0.002, respectively) ( Table 5 ). When asked, consumers were significantly 252 more likely to replace their habitually consumed products with the REG beans (P < 0.0001), 253 cola (P = 0.000) and juice (P = 0.003), when compared to their reformulated counterparts.
254
There were significant effects of both product type (P = 0.019) and consumer (P < 0.0001) on 255 purchase intent ratings. Consumers were more likely to buy the REG beans and cola products 256 (both P < 0.0001). However, although the purchase intent scores were significantly greater 257 for the majority of regular study products, there was still a low purchase intention for both The demographic characteristics of each consumer cluster are highlighted in Table 2 .
270
Cluster one was characterized by a relatively homogenous split of consumers with regards to 271 age and SEG but contained a higher proportion of males (66%). Cluster two, the non-272 discriminating cluster were mostly younger (61%), contained a higher proportion of females 273 (64%) and those from a lower SEG (64% from SEG group 5 -8). There were no substantial 274 age, gender or SEG differences between consumers who fell into cluster three. 
Relating the sensory characteristics to the consumer liking data
276
The REG beans were liked more, overall and in flavor, than the REF beans; this is 277 perhaps not surprising as the latter were not only less sweet, but they were also lower in salty however this was largely driven by the substantial differences in liking in the consumers 287 within cluster 3. The consumers in cluster 1 and 2 were not affected by this; with cluster 1 288 disliking both cola samples and cluster 2 liking both. The cola products were both from the 289 global Coca-Cola brand and many consumers will have been familiar with these products.
290
Although the diet version of Coca-Cola is disliked by some consumers (cluster 3), it is a large 291 brand that has a strong consumer allegiance which may explain the equal liking ratings in 292 clusters 1 and 2. Findings from a recent review suggest that consumption of AS is more 293 prevalent in women than men (Pereira, 2013 ) and this could help to explain why cluster 2 had 
Discussion
311
The main focus of the present study was to examine impact of NMES content on 312 acceptability and purchase probability of a selection of commonly consumed commercially- and sugar reduction as a means of improving the sweetness intensity of a specific product 374 (Chollet, 2013) . In the context of salt reformulation, it has been illustrated that the preferred 375 level of sodium in food can be altered after reduced intake of that nutrient (Bertino, 376 Beauchamp, & Engelman, 1982) and simple exposure to a no added salt soup can increase 377 consumers' liking ratings for that product (Methven, Langreney, & Prescott, 2012) .
378
Moreover, a recent study suggested that repeated exposure a salt-reduced soup with 379 additional herbs and spices increased overall liking, in comparison to standard and low-salt 380 soup treatments (Ghawi, Rowland, & Methven, 2014) . Future research is needed to evaluate 381 whether repeated exposure is applicable to sugar-reduced products. 
